NATURAL RESOURCES CONSERVATI ON SERVI CE
CONSERVATI ON PRACTI CE STANDARD
| RRI GATI ON WATER CONVEYANCE
(FT)
STEEL PI PELI NE
CODEA30FF

DEFI NI TI ON
A pipeline and appurtenances installed in an irrigation system
SCOPE

This standard applies to the design and installation of buried
steel irrigation pipelines and steel irrigation pipelines
permanently install ed above ground. |If soil conditions do not
permt bel ow ground installation, onground installation is
restricted to pipelines not greater than 6 in. in dianeter.

Pi pelines greater than a 6 in. installed under these conditions
shal | be placed on aboveground supports. This standard is
restricted to pipelines not greater than 48 in. in dianmeter and
does not apply to short pipes used in structures such as siphons,
outlets fromcanals, and cul verts under roadways.

PURPOSE

To prevent erosion or |oss of water quality or damage to land, to
make possi bl e the proper managenent of irrigation water, and to
reduce wat er conveyance | osses.

CONDI TI ONS WHERE PRACTI CE APPLI ES

The pipeline shall be planned and | ocated to serve as an integral
part of an irrigation water distribution or conveyance system
that has been designed to facilitate the conservation use of soi
and water resources on a farmor group of farnmns.

All areas served by the pipeline shall be suitable for use as
irrigated | and.

Water supplies and irrigation deliveries to the area shall be
sufficient to make irrigation practical for the crops to be grown
and the irrigation water application nethods to be used.

PLANNI NG CONSI DERATI ONS FOR WATER QUANTI TY AND QUALI TY

Quantity

1. Effects on the water budget, especially oninfiltration and
evapor ati on.

Conservation practice standards are reviewed periodically, and updated if needed. To obtain the current version of
this standard, contact the Natural Resources Conservation Service.
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2. Effects on downstreamflows or aquifers that woul d affect
ot her water uses or users.

3. Potential use for irrigation water managenent.

4. Effects of installing a pipeline on vegetation that may have
been | ocated next to the original conveyance.

Quality

1. Effects of installing the pipeline (replacing other types of
conveyances) on channel erosion or the novenent of sedinent
and sol ubl e and sedi nent -attached substances carried by
wat er .

2. Effects on the novenent of dissolved substances into the
soil and on percol ations below the root zone or to ground
wat er rechar ge.

3. FEffects of controlled water delivery on the tenperatures of
wat er resources that coul d cause undesirable effects on
aquatic and wldlife communities.

4. Effects on wetlands or water-related wildlife habitats.

5. Effects on the visual quality of water resources.

DESI GN CRI TERI A

Wor ki ng pressure

The pipeline shall be designed to neet all service requirenents
W thout the use of a working pressure that wll produce tensile
stresses in the pipe greater than a design stress equal to 50

percent of yield-point stress. Design stresses for commonly used
steel and steel pipe classes are shown in colum two bel ow

Speci fication and Design stress
grade of steel 50 pct yield point
ASTM A- 283 1b/in 2

G ade B 13, 500

G ade C 15, 000

G ade D 16, 500

ASTM A- 570

G ade A 12, 500

G ade B 15, 000

G ade C 16, 500

G ade D 20, 000
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G ade E 21, 000
AWM- C- 200

Furnace butt weld 12, 500
Grade A 15, 000
Grade B 17, 500
G ade X42 21, 000

In conputing tensile stresses in steel pipe, the followng itens
must be consi der ed:

1. The pressure to be delivered at the end of the pipeline,
2. The friction head | oss,

3. The elevation differential between the outlet and the inlet
of the pipe, and

4. Any pressure due to water hanmmer or surge that may be
created by the closure of a valve in the pipeline

Fl ow capacity

The design capacity shall be based on whichever of the follow ng
is greater:

1. Capacity to deliver sufficient water to neet the wei ghted
peak consunptive use rate of the crops to be grown, or

2. Capacity sufficient to provide an adequate irrigation stream
for the nethods of irrigation to be used.

M ni rum wal | t hi ckness

M ni mum pi pe wall thickness shall be as foll ows:

Nom nal di aneter Wal | thickness

in.

4-12 14 gage less 12.5 pct

12-18 12 gage less 12.5 pct

20- 24 10 gage less 12.5 pct

26- 36 3/16 in. less 12.5 pct
38-48 1/4 in. less 12.5 pct

Friction | oss

For design purposes, the pipeline friction |loss shall be based on
that conmputed with Manning's fornula with n equal to no | ess than
0.012 for unlined pipe and no |l ess than 0.010 for |ined pipe.
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Check, pressure-relief, vacuumrel ease, and air-rel ease val ves

I f detrinmental backflow may occur, a check valve shall be
install ed between the punp di scharge and the pipeline.

A pressure-relief valve shall be installed at the punp | ocation

i f excessive pressure can build up when all valves are cl osed.
Also, in closed systens where the line is protected fromreversa
of flow by a check val ve and excessive surge pressure can build
up, a surge chanber or a pressure-relief valve shall be installed
close to the check valve on the side away fromthe punp.

Pressure-relief valves shall be no snmaller than 1/4 in. nom na
size for each dianeter inch of the pipeline and shall be set at a
maxi mumof 5 Ib/in. 2 above the safe working pressure of the

pi peline. A pressure-relief valve or surge chanber shall be
installed at the end of the pipeline if needed to relieve surge.

Air-rel ease and vacuumrel ease val ves or conbi nation air-rel ease
and vacuumrel ease val ves shall be placed at all summts in the
pi peline, at the end of the line, and between the punp and check
valve if needed to provide a positive neans of air entrance or
escape.

Al r-rel ease and vacuumrel ease valve outlets shall be at |east
1/2 in. in nom nal dianeter when specified for lines 4 in. or
less in diameter, at least 1 in. outlets for lines 5to 8 in. in
dianeter, at least 2 in. outlets for lines 10 to 16 in. in
dianeter, at least 4 in. outlets for lines 18 to 28 in. dianeter,
and at least 6 in. for lines 30 to 36 in. in dianeter, and at
least 8 in. outlets for lines 38 to 48 in. in dianeter.

For pipelines larger than 16 in. in dianeter, 2 in. air-rel ease
val ves may be used in place of the sizes indicated if they are

suppl enented with vacuumrel ease val ves that provide a vacuum

rel ease capacity equal to the sizes shown.

Drai nage and fl ushing

Provi sions shall be nade for conpletely draining the pipeline if
a hazard is inposed by freezing tenperatures or if drainage is
specified for the job.

I f provisions for drainage are required, drainage outlets shal
be located at all low places in the line. These outlets may
drain into dry wells or to points of |lower elevation. |If

dr ai nage cannot be provided by gravity, provisions shall be nmade
to enpty the |line by punping.

Qutl ets

Appurtenances for delivering water froma pipe systemto the
land, to a ditch, or to a surface pipe systemshall be known as
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outlets. Qutlets shall have a capacity to deliver the required
flow

1. To a point at least 6 in. above the field surface,

2 To the hydraulic gradeline of a pipe or ditch,

3. To an individual sprinkler, lateral line, or other sprinkler
line at the design operating pressure of the sprinkler or
l'ine.

Pi pe supports

Irrigation pipelines placed above ground shall be supported by
suitably built concrete, steel, or tinber saddles shaped to
support the pipe throughout the arc of contact, which shall be
not | ess than 90 degrees nor nore than 120 degrees as neasured at

the central angle of the pipe. |If needed to prevent
overstressing, ring girder-type supports shall be used. Support
spaci ng shall insure that neither the maxi mum beam stresses in

t he pi pe span or the maxi mum stress at the saddl e exceed the
desi gn stress val ues.

Thrust control

For aboveground pipelines with welded joints, anchor bl ocks and
expansion joints shall be installed at spacings that limt pipe
novenment due to expansion or contraction to a maxi mum of 40
percent of the sleeve length of the expansion coupling to be
used. The maxi mum | ength of pipeline w thout expansion joints
shall be 500 ft. Aboveground pipelines with rubber gasket-type
joints shall have the novenent of each pipe |length restrained by
steel hol ddown straps at the pipe supports or by anchor bl ocks

i nstead of normal pipe supports.

Anchor bl ocks usually are not required on buried pipelines.
Expansion joints shall be installed, as needed, to limt stresses
in the pipeline to the design val ues.

Thrust bl ocks shall be required on both buried and aboveground

pi pelines at all points of abrupt changes in grade, horizontal
alignment, or reduction in size. The blocks nust be of
sufficient size to withstand the forces tending to nove the pipe,
i ncl udi ng those of nmonentum and pressure, as well as forces due
t o expansi on and contraction.

Joi nts and connecti ons

Al l connections shall be designed and constructed to w thstand
t he working pressure of the line w thout | eakage and to | eave the
i nside of the pipeline free of any obstruction that woul d reduce
the line capacity bel ow design requirenents. On sloping |ines,

expansi on joints shall be placed adjacent to and downhill from
anchors or thrust blocks. |If cathodic protection is required,
NRCS, MVE
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hi gh resi stance joints shall be bridged to insure continuous flow
of current.

A dielectric connection shall be placed between the punp and the
pi peline and between pipes with different coatings.

Corrosi on protection

Interior protective coatings shall be provided if the pH of the
water to be conveyed is 6.5 lower. Cenent nortar coatings may be
used if the water to be conveyed has a pH of 5.5 or higher and a
sul fate content of 150 p/mn or |ess.

Al'l pipe exteriors for underground |ines nust be fully protected
agai nst corrosion. To neet protection requirenents, all pipe
must be coated and nust be provided with supplenentary cathodic
protection as specified in item 2 bel ow

1. A Cass A protection coating shall be provided if the soil -
resistivity survey shows that either (a) 20 percent or nore
of the total surface area of the pipeline will be in soi
having a resistivity of 1,500 ohmcmor less or (b) 10
percent or nore of the total surface area of the pipeline
will be in soil having a resistivity of 750 ohmcm or |ess.
A Class B coating shall be provided for pipe to be installed
in soil having a resistivity greater than 1500 ohmcm

2. Supplenentary cathodic protection shall be provided if the
soil-resistivity survey shows that any part of the pipeline
wll be in soil whose resistivity is |less than 10000 ohm cm
unl ess gal vani zed pipe is used. Pipe to soil potential
shall be not less than 0.85 V negative, referred to as a
copper-copper-sulfate reference electrode, with the cathodic
protection installed. The initial anode installation shal
be sufficient to provide protection for a m ni num of 15
years.

Cat hodi ¢ protection shall be provided for gal vani zed pipe if
the soil-resistivity survey shows that any part of the

gal vani zed pipe will be in soil whose resistivity is |ess
than 4000 ohmcm  Gal vani zed pi pe requiring cathodic
protection shall have a O ass B coati ng.

The total current required, the kind and nunber of anodes
needed, and the expected life of the protection nay be
esti mated as shown bel ow

The total cathode current required nay be estimated fromthe
forml a:

{ A+ A2 + An }
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It = C Rel Re?2 Ren
Wher e:

It total current requirenent in mA

A = surface area of pipe in ft.2
Re = soil resistivity in ohmcm
C = a constant for a given pipe coating

For design purposes, this constant shall be considered to be not
| ess than 32 for C ass coatings and not |ess than 60 for Class B
coat i ngs.
The ki nd of gal vanic anode to be used depends on the resistivity
of the soils in the anode bed location. |If the resistivity of
the soils in the anode bed location. |If the resistivity of the
anode bed is:

a. Less than 2,000 ohmcm zinc anodes shall be used,

b. Between 2,000 and 3,000 ohmcm either zinc or nmagnesi um
anodes shall be used; and

c. Between 3,000 and 10,000 ohmcm nagnesi um anodes shall be
used.

Anodes shall not be required on pipelines if soil resistivity is
greater than 10,000 ohmcm

The nunber of anodes needed to protect the pipeline may be
estimated by dividing the total cathode current requirenent of
the pipeline by the current output per anode.
Thus:

N=1It/Imand Im= K/R
Wer e:

N = nunber of anodes needed

It = total current requirenent in mA

| m = maxi mnum anode current output in mA

K = constant for a given anode

R = soil resistivity of the anode bed in ohmcm
The expected |life of an anode, based on the use of 17 |b/anpere
year for magnesium and 26 | b/ anpere year for zinc and a
utilization factor of 0.80, shall be conputed as foll ows:

Magnesium ....................... Y=47W i
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ZINC. . oo Y=31Wi

Y = expected life in years

W = weight of anode in |b

| = design anode current in mA=I munl ess resistors
are used in anode circuit to reduce out put

Y = expected life in years

W = weight of anode in |b

| =

design anode current in mA=Imunless resistors
can be used in anode circuit to reduce output

If resistors are used to reduce anode current output to

i ncrease service life, the nunber of anodes required shal

be based on the regul ated out put of the anode rather than on
t he maxi num out put, Im

Prelimnary soil-resistivity nmeasurenents to determ ne
coating requirenents and the approxi mate anount of cathodic
protection needed may be nade before the trench is
excavated. For this purpose, field resistivity nmeasurenents
shal |l be nmade, or sanples for |aboratory analysis shall be
taken at |east every 400 ft al ong the proposed pipeline and
at points where there is a visible change in soi
characteristics. |If a reading differs markedly froma
precedi ng one, additional neasurenents shall be taken to

| ocate the point of change. Resistivity determ nations
shall be made at two or nore depths in the soil profile at
each sanpling station, the | owest depth shall be in the
strata in which the pipe will be laid. The |owest val ue of
soil resistivity found at each sanpling station shall be
used as the design value for that station.

After the pipe trench is excavated, a detailed soil-
resistivity survey shall be nade as a basis for final design
of the coating and the required cathodic protection. At
this time, resistivity nmeasurenents shall be made in each
exposed soil horizon at intervals not exceeding 200 ft. The
| owest value of soil resistivity found at each sanpling
station shall be used as the design value for that station

| f design values for adjacent station differ significantly,
addi tional internedi ate nmeasurenents shall be nade.

St eel pipelines placed on the ground shall be limted to
sites where the soil resistivity along any part of the
pipeline is greater than 4000 ohmcm Pipe at anchor or

t hrust bl ocks shall be enbedded or attached rigidly with a
hol ddown strap.

Al'l pipe installed above ground shall be gal vani zed or shal
be protected with a suitable protective paint coating,
including a prinmer coat and two or nore final coatings.

NRCS, MVE
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Mat eri al s

All materials shall neet or exceed the m nimumrequirenents of
thi s standard.

PLANS AND SPECI FI CATI ONS

Pl ans and specifications for steel irrigation pipelines shall be
in keeping with this standard and shall describe the requirenents
for applying the practice to achieve its intended purposes.

| NSTALLATI ON
Buri ed pipelines

Pi pe shall be laid to the Iines and grades as shown on the

drawi ngs and/or as staked in the field and shall be placed deep
enough bel ow the |l and surface to protect it fromthe hazards

i nposed by traffic crossings, farm operations, freezing
tenperatures, or soil cracking. The cover shall be a m ni num of
2 ft, but in soils susceptible to deep cracking, the cover shal

be a mnimumof 3 ft. |If necessary to install the pipe at a
| esser depth, adequate protection shall be provided by placing
extra fill over the pipeline, constructing a fence or other

surface barriers, or using extra heavy gage pi pe.

If trenches are excavated in soils containing rock or other hard
material that m ght danmage the pipe or coating material, the
trenches shall be excavated slightly deeper than required and
then filled to grade with sand or fine earth.

Coat ed pipe shall be handled in a nanner to prevent abrasion of
the coating during transportation, placenent, and backfilling.
Pi pe shall not be dropped fromcars or trucks or allowed to rol
down skids w thout proper restraining ropes. Each section of
pi pe shall be delivered in the field as near as practicable to
the place where it is to be installed. Wen stockpiled, it shal
be neatly piled and bl ocked with strips between tiers. |If the
pi pe nust be noved longitudinally along the trench, care shall be
taken to insure that the pipe and the coating are not damaged.
Pi pe shall not be rolled or dragged on the ground. |If the pipe
is supported, as for welding, supports shall be of sufficient

wi dt h and nunber and be padded, if necessary, to prevent damage
to the coating.

Joi nts and connecti ons

Special field joints shall be installed according to the

manuf acturer's recommendations. On buried pipelines, high-

resi stance joints between pipe |lengths shall be electrically
bridged with a wel ded, brazed, or sol dered copper w re not

smal ler than 4/0 gage in size. |If coated pipe is field welded,
special care shall be taken to avoid burning the protective
coating. After the joints are welded, they shall be covered with
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a coating equal in quality to that specified for the pipe.
Di el ectric connections shall be placed as specified in the
dr awi ngs.

Abovegr ound pi pelines

Concrete, tinber or other pipe supports, and anchor and thrust

bl ocks shall be constructed at the locations to the dinensions
shown on the drawi ngs and/or as staked in the field. Saddles
pi pe throughout the full arc of contact. At |least two |ayers of
felt strips shall be placed between the pipe and its supports.
The felt shall cover the entire area of contact between the pipe
and the saddle. A graphite lubricant shall be placed between the
felt strips before the pipe is placed in the saddle.

Ongr ound pi pel i nes

Pipe shall be laid to the Iines and grades shown on the draw ngs
and/or as staked in the field and shall be placed so that it is
protected fromthe hazards inposed by traffic crossings, farm
operations, or other hazards. The ground shall be shaped so as
to provide support needed. |If there are rocks or objects that

m ght danmage the pipe coating, sand or soil shall be used as a
base for the pipe.

Concrete, tinber, or other anchors and thrust bl ocks shall be
constructed at the |locations to the di nensions shown on the
drawi ngs or as staked in the field, or both.

Pai nt

Unl ess ot herw se specified, all aboveground pipelines and
onground pi pelines shall be painted as follows:

1. Al grease and oil shall be renoved fromthe pipe surface by
steam cl eaning or by solvent cleaning. Al dirt, surface
rust, and | oose scale shall be renoved by w re brushing,
flame cl eaning, use of rotary abrading tools, or |light sand
bl asti ng.

2. To the cleaned pipe there shall be applied one primng coat
of red | ead base paint conformng to the requirenents of
Federal Specification TT-P-86e, Type I, I, or IIIl, or
primng coat of synthetic priner conformng to the
requi renents of Federal Specifications TT-P-636¢(1).

3. The painting shall be conpleted by applying two coats of
al um num paint. The al um num pai nt shall be prepared by
m xi ng al um num paste conform ng to Federal Specification

TT-P-320b(1). Type Il, Oass Bwth mxing varnish
conformng to the requirenents of Federal Specification TT-
V-81d. Type Il, Class B at the rate of 2 pounds of al um num

paste per gallon of varnish. The paint shall be m xed at
the tinme of use.
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Coati ng

Coating material and application procedures shall be as detailed
in the specifications indicated under "Materials" by class of
coat i ng.

Cat hodi ¢ protection

Buried steel pipelines shall be protected with sacrificial

gal vani ¢ anodes if they are specified to suppl enent the
protection provide by the pipe coating. The anodes shall be of
the kind and nunber specified for the job or as shown on the
drawi ngs, or both. Anode materials shall be as specified under
"Materials."

Anodes shall be placed as shown on the drawings. |If horizontally
pl aced, anodes shall be at or below the bottom el evation of the
pi peline. Vertically placed anodes shall have a m ni num di st ance
to 3 ft between the ground surface and the top of the anode.
Anodes shall not be placed in fill areas, and nagnesi um anodes
must be placed a m nimum di stance of 10 ft fromthe pipeline.

Anodes shall be bedded in noist fine clay, clay loam silt, or
silt loam In sandy and gravely areas, fine material nust be

i nported for bedding and for covering the anodes to a depth of 6
in. The packaged anodes and the fine textured soil used for
beddi ng and backfill shall be thoroughly wetted.

The lead wire fromthe anode, or the header wire for nultiple
anode installations, shall be attached to the pipeline be
cadwel di ng, thernowel ding, or other simlar processes. The area
of damaged pi pe coating and the weld shall then be covered with a
coating equal in quality to that of the specified original pipe
coat i ng.

Testing station facilities shall be located and installed as
specified for the job or as shown on the draw ngs, or both.

Wres at testing stations shall be attached to the pipe by one of
the processes specified for anode | ead wres.

Testing

Under ground steel pipelines shall be tested before placing the
backfill over the field joints. Aboveground steel pipelines may
be tested at any tine after they are ready for operation.

The pipeline shall be filled with water, taking care to bleed air
and prevent water hamer. \Wien the line is full, all valves
shall be closed, and the |line shall be brought up to full design
wor king pressure. Al joints shall then be carefully inspected
for | eakage, and any visible | eaks shall be repaired.
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It shall be denonstrated by testing that all valves, vents, surge
chanbers, and ot her appurtenances function properly when the

pi peline is operated at design capacity. Objectionable surge,
wat er hammer, unsteady delivery of water, damage to the pipeline,
and detrinental discharge fromcontrol valves are evidence of

mal f uncti on.

MATERI ALS
Appurt enances

Standard fittings shall be used for the pipe. Elbows, tees,
crosses, reducers, gate val ves, check val ves, air-and-vacuum
rel ease val ves, pressure-relief valves, and pressure regul ators
shall be of the size and nmaterial specified or as shown on the
drawi ngs. Steel supports and saddl es shall be constructed of
mat erial that equals or exceeds the requirenents specified in
ASTM A- 36, "Structural Steel.™

Pi pe

Pi pe shall equal or exceed the requirenents specified in the
follow ng: Anerican Water Wrks Associ ati on Desi gnation C- 200,
"Steel Water Pipe 6 Inches and Larger"; ASTM A-53, "Pipe, Steel,
Bl ack and Hot - Di pped, Zinc-Coated (Gal vani zed) Wl ded and

Seam ess for Ordinary Uses"; or ASTM A-211, "Spiral-Wl ded Steel
or lron Pipe."

Interior Coating

If an interior coating is specified, the coating shall neet the
requi renents of one of the follow ng:

1. The interior of the pipe shall be coated with a coal-tar
prinmer followed by a hot coat of coal-tar enanel applied
ei ther manually or nechanically. Al material and
applications shall be in accordance with the requirenents in
American Water Works Associ ation Specification C 203
pertaining to interior coatings.

2. Materials and workmanshi p shall be equal to those indicated
in Anerican Water Works Associ ation Specification C 205.

3. Epoxy resin interior coatings shall neet the requirenents
given in this standard under the specifications for epoxy
resin exterior coatings.

Exterior coatings

Exterior coatings shall be Cass A Cass B, or paint specified
for the job.

If a Class A coating is required, the coating shall neet the
requi renents of one of the foll ow ng:
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1. The outside of the pipe shall be coated with a coal -tar
prinmer followed by a hot coated of coal-tar enanel into
whi ch shall be bonded an asbestos felt wapper and finished
with a kraft paper of one coat of water-resistant whitewash.
All materials and applications shall be in accordance with
American Water Works Associ ation Specification C 203.

2. Epoxy resin coatings shall have physical characteristics and
be applied as follows:

a. The pipe shall be cleaned of all contam nants such as
| acquer, wax, coal-tar, asphalt, oil, or grease.

b. The pipe shall be shot blasted to white netal according
to steel structure Painting Council Specification SSPC
SP5- 63, using S-170 shot or equival ent.

c. After the pipe is blasted, the pipe surface shall be
power w re brushed.

d. The coating shall be applied to the cl ean preheated
(450 to 475 degrees F) pipe, using best commerci al
practice, to a mninmumthickness of 7 mls. The
t hi ckness shall be determ ned by using a nagnetic
t hi ckness gage. The heat source shall not |eave
resi due on the pipe surface.

e. The coated pipe shall be maintained at or above 425
degrees F for a m ninmum of 20 seconds for full cure.
At the end of this tine, the pipe shall be water
quenched before a support roller cones in contact with
the coats surface.

f. Al epoxy resin coated pipe shall be electrically
i nspected for holidays by using a wet electrode to
apply 1,000 V, direct current, across the coating. Al
i nperfections shall be repaired.

g. The epoxy resin coating shall neet the physical

requi renments of Class A cure epoxy resin coating
indicated in table 1.

Table 1. Requirenents for epoxy coating

Test description Procedure Uni t M ni mum
Test Val ue
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| npact ASTM G 14 in. -lb. 120
Har dness ASTM D- 2583 - 10
Adhesi on ASTM D- 1002 | b/in.2 4,500
D sbondi ng cat hodi c ASTM G 8( Met hod A) - (1)
Chem cal resistance ASTM G 20 - No vi sua
ef f ect
Thermal shock 320 degrees F 10 No vi sual
(160 degrees O Cycl es ef f ect

t0o-80 degrees F
(-62 degrees O
4 in. by 4 2in

coat ed panel

1

If a
requi

No filmfailure (hydrogen gas at cathode or corrosion
products of iron at anode) during first hour of testing.
After 30 days, the maxi mum al |l owabl e equivalent circle
di aneter of the unseal ed area nust be 25.4 mm

Test at 320 degrees F for 30 mn, then renove panel and

i medi ately test at 80 degrees F for 15 mn. The relative
hum dity of the | aboratory room nust be 50 percent when the
sanple i s exposed.

Class B coating is required, the coating shall neet the
rements of one of the follow ng:

The outside of the pipe shall be coated with coal-tar priner
foll owed by a hot coat of coal-tar enanel and furnished with
a kraft paper or one coat of water-resistant whitewash. All
materials and applications shall be according to American
Wat er Wor ks Associ ation Specification C 203, except that the
asbestos felt wapper may be omtted.

The outside of the pipe shall be coated with a coal -tar
primer followed by a hot coat of coal-tar enanmel into which
shall be bonded an asbestos felt wapper and finished with a
kraft paper or one coat of water-resistant whitewash. All
materials and applications shall neet the requirenents in
American Water Works Associ ation Specification G 203, except
that the m ninmumthickness of hot coal -tar enanel applied by
pouring and spreading may be 1/32 in.

Al materials and workmanship shall neet the requirenents in
Federal Specification HHT-30a, August 2, 1967, Tape, Pipe
Coati ng, Coal -Tar, Hot Applied, and Priner.

The plastic tape coating shall be capable of wthstanding
the noisture and soil conditions to which it is to be
subjected. Al material shall be according to American
Wat er Wor ks Associ ation Specification C209 or to Interim
Federal Specification L-T-001512 for Type |I standard

t hi ckness tape, except that the tape coating may be of

ei ther rubber material or the specified plastic materi al s.
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Application shall be as foll ows:

a. The surface of the pipe to be coated shall be cleansed

of all foreign materials, such as oil, grease, dirt,
mud. Any knurls, burrs, or other sharp points shall be
renmoved by filling peening, or wire brushing.

b. The continuity of the applied plastic coating shall be
of a quality that insures that all pipe, joints, and
fittings can pass an inspection test conducted with a
spar k di scharge holidy detector at 1,500 v.

Pai nt

Pai nt shall neet the federal specifications detailed under
"Installation.”

Anodes
Zi nc anodes nust neet or exceed the requirenents specified in

ASTM B- 418, "Cast and Wought Galvanic Zinc Anodes for use in
Saline Electrolytes."

Each anode shall have a full length core with a single strand of
i nsul ated copper wire solidly attached to it. The wire shall be
No. 12 or larger. |If a header wire is used, the gage nust be

adequate to carry the design current with no nore than a 20-nv |-
R drop.

Al'l anodes shall be commercially packaged. The packaged backfil
m x shall be of the follow ng proportions by weight.

ZiNC....... ... 20 to 30 pct bentonite; 70 to 80 pct gypsum
Magnesium ............ 20 to 25 pct bentonite; 70 to 75 pct
pgypsum

5 pct sodiumsulfate
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